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Department of Tkovacic Medicine, Haukeland Hospital, University of Bergen, Norzuay 
Longitudinal studies have reported an association between early childhood lung disease and adult respiratory 
disease. This issue has not been addressed in the Nordic countries. We studied the association between 
hospitalization for lung disease in early childhood and asthma in young adulthood in a Norwegian population 
sample, while estimating the attributable fraction of childhood hospitalization. 
A population-based survey in Bergen, Norway included a random sample of 4300 subjects aged 2044 years, of 
whom 80% responded. The effect of hospitalization for lung disease before the age of 2 years on asthma in adulthood 
was analysed by logistic and polytomous logistic regressions, adjusting for related variables. Adjusted attributable 
fractions were estimated from these models. 
The risk for different measures of asthma was significantly increased in the 103 persons reporting childhood 
hospitalization (airways symptoms: OR from 1.9 to 2.9; asthma medication: OR=2.8). The associations with 
airways symptoms were stronger in women (OR from 2.6 to 5.3) than in men (OR from 1.4 to 2.4). Given a causal 
association, adjusted attributable fractions showed that childhood lung disease causing hospitalization explained 4% 
of asthma symptoms. 
Early childhood hospitalization for lung disease was related to asthma symptoms in young Norwegian adults, 
more strongly in women than in men. Only a minor proportion of asthma symptoms in this age group could be 
related to hospitalization for lung disease in early childhood. 
RESPIR. MED. (1998) 92, 1003-1009 
Introduction 
Evidence is accumulating that the risk for obstructive 
airways disease in adulthood is partly determined early in 
life (l-7). Shaheen et al. (6) found reduced FEV, and an 
obstructive deficit in adult men who had pneumonia before 
the age of 2 years. Another longitudinal study showed 
reduced FEV, in elderly men with a history of pneumonia 
or bronchitis in infancy, but not in persons with pneumonia 
at age l-4 years (7). The association was also present when 
adjusting for birth weight. The association between child- 
hood lung disease and adult asthma has not been studied in 
the Nordic countries. Based on data from the Norwegian 
part of the European Community Respiratory Health 
Survey, we wanted to study this association in a random 
population sample in western Norway, relating hospital- 
ization for lung disease before the age of 2 years to 
symptoms of asthma in young adults. 
Adverse effects of childhood lung disease may differ 
between subgroups. Gold et al. (8) found that early lower 
respiratory illness had a stronger adverse effect on lung 
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function in boys than in girls. Shaheen et al. (6) found an 
association between adult FEV, and childhood pneumonia 
in men only, however, only a limited number of women 
were included in this study. The second aim of our study 
was to assess possible differences according to gender, 
atopic status expressed as hay fever, and adult smoking 
habits. 
In the multifactorial origin of obstructive lung disease, 
the extent to which each risk factor contributes to disease in 
the population, is of importance when considering the 
benefit of possible preventive strategies. Mann et al. (4) 
estimated that childhood factors were almost equally 
important as adult risk factors for respiratory health in 
adults. The final purpose of this study was to attempt to 
estimate the fractions of asthma symptoms related to 
childhood hospitalization for lung disease as compared 
with that related to atopic status expressed as hay fever and 
to smoking. 
Materials and Methods 
STUDY POPULATION AND STUDY DESIGN 
This cross-sectional survey was performed as a part of 
the European Community Respiratory Health Survey (9). 
The study population consisted of a random sample of 
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TABLE 1. Characteristics according to reporting of hospitalization for lung disease before 2 years of 
age in a random sample of 3452 subjects aged 2044 years in Bergen, Norway 
Hospitalized 
(n=103) 
Not hospitalized 
(n=3315) 
Not answered 
(n = 34) 
Age (median values in years) 30 31 29 
Sex (% women) 43 51 41 
Bodymass (median values in kg - m ‘) 22.9 22.6 23.1 
Hay fever (%I yes) 25 19 27 
Smoking habits 
smokers (%) 55 44 50 
ex-smokers (o/o) 17 18 15 
never smokers (‘l/o) 28 39 32 
4300 subjects out of 82 221 persons aged 2044 years who (Ql) with breathlessness (Q1.l) when not having a cold 
on 1 October 1991 lived in Bergen, a city on the west coast (Ql.2) (12). ‘Number of asthma symptoms’ was defined as 
of Norway. On this date, a questionnaire was mailed to number of positive answers on Ql, Q1.l, Q1.2, Q2, 43 and 
the chosen participants, and new questionnaires were sent Q4 in subjects with available data on all these questions. 
after 3 and 8 weeks if no reply was received. The study ‘Previous diagnosed asthma’ was defined as a doctor’s 
was approved by the local Ethics Committee and the diagnosis of asthma ever (Q16) but not asthma attacks last 
Norwegian Data Protection Board. 12 months (Q5) or current asthma medication (Q6). 
QUESTIONNAIRE STATISTICAL ANALYSIS 
The questionnaire used was the European Community 
Respiratory Health Survey (ECRHS) modified version of 
the International Union Against Tuberculosis and Lung 
Disease (IUATLD) questionnaire (10,l l), including seven 
questions related to the diagnosis of asthma. The questions 
were translated into Norwegian, and questions on hospital- 
ization for lung disease in childhood, smoking habits, 
occupational exposures and food habits were added to the 
Norwegian questionnaire. The questions used in this paper 
are presented in Appendix I, and will be referred to by the 
numbers given there (Q#). 
RESPONDERS AND NON-RESPONDERS 
A response rate of 80% was obtained after three mailings. 
The response rate was higher among women (84%) than in 
men (77%), and slightly higher in the older subjects (age 
3244 years: 82%; age 20-32 years: 79%). The responders 
included 1751 women (mean age 31.2 years) and 1701 men 
(mean age 31.4 years). One thousand five hundred and 
twenty-two subjects were smoking daily at the time of study 
(smokers), 601 subjects had smoked daily previously but 
not at the time of the study (ex-smokers) and 1322 subjects 
had never smoked daily (never-smokers). In smokers, the 
median cigarette consumption was 15 cigarettes per day in 
men and 10 cigarettes per day in women, 
The associations between childhood hospitalization for 
lung disease (CHLD) and each of the dichotomous out- 
come variables were analysed by logistic regressions (13) 
adjusting for hay fever, age, gender, bodymass and smoking 
habits. Determinants for number of asthma symptoms were 
analysed by ordinal polytomous logistic regression (14) 
(Appendix II), using the PR-program in BMDP (15). Age 
and bodymass were entered as continuous variables, and 
smoking as a categorical variable where smokers were 
compared with non-smokers (never- and ex-smokers). 
Ex-smokers and never-smokers were grouped together as 
airways symptoms were similar (data not given). Adjusted 
attributable fractions were estimated based on these models 
according to Eide and Gefeller (16). The differences in effect 
of CHLD between subgroups, were analysed using inter- 
action terms formed as the product of CHLD and gender, 
hay fever or smoking habits. A significance level of 0.05 was 
used, while differences showing P-values between 0.05 and 
0.1 are referred to as borderline significant. All P-values 
refer to two-sided tests. 
Results 
CLASSIFICATION OF OUTCOME VARIABLES 
Questions about respiratory health were grouped in two 
categories, ‘asthma symptoms’ and ‘diagnosed asthma’ 
(12). ‘Asthma symptom complex’ was defined as wheeze 
One hundred and three persons (59 men and 44 women) 
had been hospitalized for lung disease (asthma, bronchitis, 
bronchiolitis, pneumonia) before the age of 2 years 
(Table 1). These subjects were significantly more often 
smokers than persons without such an event in their early 
childhood (P=O.O3) and there seemed to be more hay fever 
among these subjects (P=O.O7). Only 34 persons did not 
answer this question. 
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TABLE 2. Asthma symptoms and diagnosed asthma according to hospitalization for lung disease 
before 2 years of age in a random population sample aged 2044 years in Bergen, Norway 
Hospitalization 
Yes 
(n=l03) (,,=EI,) 
OR 
(95% a)* 
Asthma symptoms (last 12 months) 
z1.1 
Wheeze 
Wheeze with breathlessness 
Q1.2 Wheeze without a cold 
:i 
Waking with tightness in the chest 
Waking with breathlessness 
$+Ql.l+Ql.Z 
Waking with cough 
Asthma symptom complext 
Increasing number of asthma symptoms (QlIQ4): 
No symptoms 
l-2 symptoms 
34 symptoms 
5-6 symptoms 
Diagnosed asthma 
:i 
Attack of asthma 
Current asthma medication 
Q16 Doctor’s diagnosis of asthma ever 
Q16- (Q5 or Q6) Previous diagnosed asthma5 
48% 24% 2.7 (1,742) 
31% 13% 2.8 (1,745) 
34% 15”/, 2.5 (1,540) 
26% 11% 2.7 (1,744) 
14% 5% 2.9 (1.5-5.5) 
42% 26% 1.9 (1.333.0) 
24% 9”/11 2.8 ( 1.74.8) 
3 7% 6 1 “A, 
26% 25% 1.7 (092.9) 
23% lo’%, 3.9 (2.2-7.2) 
14% 4% 6.4 (2.9-14) 
11% 3% 2.7 (1.2-6.0) 
11% 3% 2.8 (1.3-6.1) 
32% 5%” 11.0 (6.5519) 
24% 3% 13.5 (7.5524) 
*As analysed by logistic regression adjusting for age, gender, bodymass, hay fever and smoking. 
?‘Yes’ on all three questions. 
$Separate analyses of each of the three symptom groups vs subjects without symptoms. 
§‘Yes’ on Q16 and ‘no’ on both Q5 and 46. 
Airways symptoms and diagnosed asthma were more 
common in subjects who reported hospitalization for lung 
disease before the age of 2 years (Table 2). Adjusting for 
related variables, asthma symptoms as well as current 
diagnosed asthma were approximately three times more 
common among persons with a history of CHLD, while 
previously diagnosed asthma was associated with CHLD 
by a factor of 13.5 (Table 2). The association between 
respiratory symptoms and childhood hospitalization 
increased in strength with increasing number of symptoms. 
When subjects with diagnosed asthma were excluded from 
the analyses, the associations between symptoms and 
CHLD were largely unchanged (data not given). 
The full models for the analyses of selected outcome 
variables are given in Table 3. Childhood hospitalization 
was significantly associated with having a higher number of 
asthma symptoms (P<O.OOl). The odds for having a higher 
number of asthma symptoms ( >n as compared to <n) was 
2.7 times increased in subjects with CHLD. It could also be 
estimated that at any level of symptoms, the odds for 
having one more asthma symptom was 1.3 times higher in 
persons with CHLD (equal odds model, full model not 
given). The association between hay fever and diagnosed 
asthma was significantly stronger than the association 
between hay fever and asthma symptoms This was true 
also when analysing each symptom separately (OR from 
1.4 to 3.8). Smoking was significantly related to asthma 
symptoms, but not to diagnosed asthma. The association 
was particularly strong when wheezing symptoms were 
considered (Ql, Q1.1, Ql.2; OR from 3.0 to 5.1), and less 
strong for waking with tightness in the chest, dyspnoea or 
cough (OR from 1.8 to 2.5). Women had a higher number 
of symptoms than men. In particular, waking with tightness 
in the chest, breathlessness or cough were more common 
among women, while wheeze without a cold was more 
common among men. 
Adjusted attributable fractions were estimated from a 
logistic model of the ‘asthma symptom complex’, including 
childhood hospitalization, hay fever, smoking habits and 
gender. Given a causal relationship, it was estimated that 
4% of asthma symptoms could be attributed to CHLD, 
27% to atopy expressed as hay fever and 40% to smoking. 
Altogether, a total of 61% of the asthma symptom complex 
could be attributed to childhood hospitalization, hay fever 
and smoking (adjusted for gender). The adjusted attribu- 
table fractions show the proportion of asthma symptoms 
that could be avoided if there was no lung disease in small 
children (leading to hospitalization), alternatively, if there 
was no atopy, expressed as hay fever, or no smoking in the 
population. 
Asthma symptoms and diagnosed asthma were more 
common in persons hospitalized in childhood, both for men 
and women (Table 4). The association between CHLD and 
current asthma was, however, about twice as strong in 
women as in men [ratio of odds ratios ranging from 1.5 to 
3.5 (women vs. men)]. This difference was consistent for 
all symptoms and current diagnosed asthma. Thus, in 
young adults CHLD was a stronger predictor of asthma 
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TABLE 3. Factors predicting asthma symptoms and diagnosed asthma in a random population sample in the age group 2044 
years in Bergen, Norway, according to logistic and polytomous logistic regression analyses 
Asthma symptoms Diagnosed asthma 
Asthma symptom Increasing number of Asthma Asthma 
complex*t symptoms@ attacks* medication* 
(95ERCI) (95iRCI) (95$RcI) (95tRcI) 
Hospitalization for lung disease ~2 years 
Hay fever 
Sex (female vs male) 
Cigarette smoking (smokers vs non) 
Age (per 10 years increase) 
Bodymass (per 5 kg m ~ 2 increase) 
2.8 
(1.748) 
3.7 
(2GG4.8) 
0.9 
(0.7-1.2) 
3.1 
(2.34.0) 
(O.Z.9) 
1.6 
(1.3-1.9) 
2.7 
(1.840) 
(1.72_:.5) 
1.4 
(1.2-1.6) 
3.2 
(2.8-3.7) 
(O.E.9) 
1.3 
(1.1-1.4) 
(1 -;-Lo) 
8.4 
(5.5-13) 
(O.i.0) 
1.3 
(0.8-2.1) 
0.9 
(0.7-1.3) 
1.1 
(0.8-1.6) 
(l&) 
(5.:~6l2) 
(l.ti.3) 
1.0 
(0.7-1.6) 
(0.E .4) 
1.3 
(0.9-l ‘7) 
*Analysed by multiple logistic regression. 
twheezing with dyspnoea when not having a cold. 
SAnalysed by polytomous logistic regression (see Appendix 11). 
ONumber of positive answers on Ql-Q4 (see Appendix I). 
TABLE 4. Asthma symptoms and diagnosed asthma according to hospitalization for lung disease before 2 years of age in a 
random population sample in the age group 2@44 years in Bergen, Norway stratified by gender 
Hospitalization 
Women Men 
Yes Yes 
(n=44) (Z93) (95&t (n=59) (G?:22) (95~EI)i 
Asthma symptoms (last 12 months) 
Wheeze 
Wheeze with breathlessness 
Wheeze without a cold 
Waking with tightness in the chest 
Waking with breathlessness 
Waking with cough 
Asthma symptom complex 
Diagnosed asthma 
Attack of asthma last 12 months 
Current asthma medication 
Doctor’s diagnosis of asthma ever 
Previous diagnosed asthma 
48% 22% 3.3 (1.7-6.4) 
32% 12% 3.4 (1.7-7.0) 
34% 13% 3.4 (1.7-7.1) 
32% 11% 3.6 (167.2) 
21% 5% 5.3 (2.3-12.4) 
55% 31% 2.6 (14-4.8) 
27% 8% 5.1 (2.3-l 1.0) 
9% 3% 2.5 (0.7-9.1) 
11% 4% 3.5 (1.1-11) 
16% 5% 4.6 (1.7-12) 
7% 3% 5.3 (1.5519) 
48% 
31% 
34% 
22% 
9% 
32% 
22% 
12% 
10% 
44% 
37% 
26% 2.3 (1.44.1) 
13% 2.4 (1.347) 
17% 2.0 (1.1-3.7) 
10% 2.1 (1.14.3) 
4% 1.4 (0.54.2)(*) 
20% 1.5 (0.1-2.8) 
10% 1.9 (0.9-3.9)(*) 
2% 2.9 (1.0-8.1) 
3% 2.4 (0.8-7.3) 
5% 17.8 (9.1-35)* 
3% 19.9 (9+41)* 
tAdjusted for age, bodymass, hay fever and smoking habits in separate logistic regression analyses for women and men. 
*Test for interaction between hospitalization and gender: P-value cO.05. 
(*)Test for interaction between hospitalization and gender: 0.05 5 P-value 10.1. 
symptoms in women than in men. The association with 
‘previously diagnosed asthma’, however, was six-fold 
stronger in men [ratio of OR 6.0, 95% CI 1.5-27 (men vs. 
women)]. In persons who had been hospitalized for lung 
disease before 2 years of age, 44% of men as compared to 
16% of women ever got a doctor’s diagnosis of asthma. 
Persons reporting hay fever, had generally high rates of 
airways symptoms and diagnosed asthma, with about a 
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TABLE 5. Asthma symptoms and diagnosed asthma according to hospitalization for lung disease before 2 years of age in a 
random population sample in the age group 20-44 years in Bergen, Norway stratified by hay fever status 
Hospitalization 
Hay fever No hay fever 
Yes No OR Yes 
(n=26) (n=628) (95% CI)? (n=72) (,=“,:06) (95~ZI)i. 
Asthma symptoms (last 12 months) 
Wheeze 
Wheeze with breathlessness 
Wheeze without a cold 
Waking with tightness in the chest 
Waking with breathlessness 
Waking with cough 
Asthma symptom complex 
Diagnosed asthma 
Attack of asthma last 12 months 
Current asthma medication 
Doctor’s diagnosis of asthma ever 
Previous diagnosed asthma 
65% 31% 3.7 (1.68.6) 40% 22% 2.4 (1.44.1) 
35% 22% 1.7 (0.74.0) 28% 10% 3.7 (2.1-6.6)(*) 
50% 23% 2.9 (1.3-6.7) 26% 13% 2.4 (1.3-4.3) 
27% 19% 1.6 (064.0) 25% 8% 3.5 (2+6.2)(*) 
12% 11% 1.2 (0.34.0) 13% 3% 4.9 (2.3-lo)* 
46% 30% 2.3 (1 G5.3) 38% 24% 1.9 (1.1-3.1) 
31% 18% 1.9 (0.84.6) 19% 6% 3.8 (2.0~7.2)(*) 
15% 9% 1.9 (0.6-5.7) 6% 1% 5.0 (1.7-15) 
12% 10% 1.4 (04-48) 7% 1% 6.0 (2.3-16)(*) 
62% 15% 12.3 (4.8-31) 19% 2% 10.3 (54-20) 
50% 8% 15.0 (6.0-38) 17% 2% 12.2 (5.5-27) 
TAdjusted for age, bodymass and smoking habits in separate logistic regression analyses for persons with and without hay 
fever. 
*Test for interaction between hospitalization and hay fever: P-value dO.05. 
(*)Test for interaction between hospitalization and hay fever: 0.05 <P-value ~0.01. 
two-fold increase in subjects reporting childhood hospital- 
ization (Table 5). Non-atopic persons without a history of 
CHLD, had generally low rates of asthma, while the 
increase in risk associated with hospitalization for lung 
disease was relatively large (OR 1.94.9). Thus, the associ- 
ation was generally stronger in the low-risk persons without 
hay fever. 
Stratification by smoking habits showed that the associ- 
ation between childhood hospitalization and wheezing 
symptoms/previous asthma was stronger in non-smokers 
than in smokers (P-values of interaction terms 0.06 and 
0.03, respectively). (Data not given.) 
Discussion 
The present study showed that hospitalization for lung 
disease before the age of 2 years was related to asthma 
symptoms and diagnosed asthma in young adults. How- 
ever, few subjects had a history of childhood hospital- 
ization, and given a causal relationship, it was estimated 
that only 4% of asthma (defined as presence of the asthma 
symptom complex) in young adults could be related to such 
a childhood event. Asthma symptoms were increased by a 
similar factor (OR=3) in persons with hay fever. Being far 
more common in the population, however, atopy expressed 
as hay fever was related to a much higher proportion of the 
asthma symptoms (27%). There was a strong association 
between smoking and some of the asthma symptoms, and 
being a common exposure, smoking was estimated to 
account for as much as 40% of the asthma symptom 
complex. 
In accordance with a previous report (12), we found clear 
differences between outcome variables including the word 
‘asthma’ and other outcome variables. Airways symptoms 
are very common in the population. From the point where 
a person experiences respiratory symptoms to the point 
where he or she gets a diagnosis of asthma, there is a 
selection process. Subjects with hay fever had no more 
symptoms than subjects with a history of CHLD, but they 
got a diagnosis of asthma more often. Smokers, on the 
other hand, had considerably more symptoms than non- 
smokers, but did not get the ‘asthma’ label more often. 
Thus, the exposure status influenced whether a person with 
respiratory symptoms got an asthma diagnosis or not. 
When the effects of CHLD were considered, there were 
no differences between associations with asthma symp- 
toms and current diagnosed asthma. Thus, the recall of 
exposure status was in this case not related to classifica- 
tion of disease (symptoms vs. diagnosis), which raises the 
question whether preferential recall bias in this setting 
might be less important than suspected. Preferential recall 
is the most important source of bias in the retrospective 
analysis of the association between childhood lung disease 
and asthma. The problem is generally considered some- 
what smaller when using hospitalization as exposure vari- 
able, because regardless of subsequent events, early 
childhood hospitalization is considered a major event in 
family life (8). Surprisingly, in the present study the 
association with CHLD tended to be stronger in the less 
diseased, non-atopic individuals in whom recall might be 
suspected to be poorer. The consistency with longitudinal 
studies (6,7), however, is the most important support for 
the validity of our findings. 
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The association between early childhood lung disease and 
adult obstructive lung disease may relate to several mech- 
anisms. It may partly be an expression of persistent disease. 
This is in the present study indicated by the strong associ- 
ation with previous asthma. It has also been reported that 
most persons with adult asthma had symptoms in child- 
hood (17-19). Childhood lung disease and adult asthma 
may further have common aetiologic factors. Maternal 
smoking, for instance, increases risk for childhood lung 
disease (20) and could be expected to induce adult airways 
obstruction, both by preventing a normal lung growth (21) 
and by influencing smoking habits of the offspring. In our 
study, persons with a history of CHLD were more often 
smokers. Finally, the association between childhood lung 
disease and adult airways obstruction may be partly 
causal. Lung disease in a critical period of childhood 
could be expected to give permanent damage to the lungs 
(6,7,22), a theory strongly supported by longitudinal studies 
(6,7). 
In this study, childhood lung disease was more strongly 
related to previous asthma in men and to current asthma in 
women. Sequela of severe childhood lung disease could 
possibly cause symptoms in males particularly in childhood 
and in females particularly in young adulthood, due to 
anatomical and physiological gender differences changing 
in puberty. Supporting this view, asthma prevalence is 
reported to be higher in boys than in girls before puberty, 
but higher in women than men after puberty (23327). Male 
asthmatics seem to improve more than female asthmatics in 
adolescent years (25). The strong relationship observed 
between childhood lung disease and previous asthma in 
men, agrees with the finding by Gold et al. (6), showing that 
lower respiratory tract infection in early life was related to 
a larger decrease in FEV, in boys than in girls at age 5-l 1 
years. The discussion of biological gender differences is, 
however, complicated by the influence of socio-cultural 
differences between the genders (23). 
Hay fever was used as an indicator of atopy. Jarvis et al. 
have shown a very strong relationship between self-reported 
hay fever and atopy defined as specific IgE to grass (28). 
The association between adult asthma and childhood lung 
disease, seemed to be particularly strong in individuals 
without hay fever. The indication of such an interaction 
effect, in spite of the crude measures applied, suggests 
a stronger underlying difference and should be further 
investigated. 
The lowest prevalence of airways symptoms in this 
population sample was not found in non-atopics nor in 
persons without childhood diseases, but in non-smokers 
(data not given). Smokers had far more airways symptoms 
than non-smokers, but only rarely got a diagnosis of 
asthma. Smokers could be expected to more readily accept 
their symptoms explaining them as smoking-related, or to 
postpone visiting a doctor because of fear from being told 
to stop smoking. Doctors might also label symptoms 
differently in smokers and non-smokers. 
In conclusion, this study indicates that hospitalization for 
lung disease before the age of 2 years is fairly strongly 
related to adult asthma in a small number of persons. On 
a population basis the importance seems to be limited. 
Childhood hospitalization reflects, however, only a minor 
part of childhood lung disease and the applied measures 
were crude. Thus, the estimates of attributable fractions 
must be considered with great care. As opposed to findings 
in children, this study indicates that in young adults, 
childhood hospitalization is a stronger predictor of current 
asthma in women than in men. 
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Number Questions common to all centres of the ECRHS: 
Ql Have you had wheezing or whistling in your chest at any time in the last 12 months? (wheeze) 
(If ‘no’, go to question 2; zf ‘yes’ answer questions 1.1 and 1.2) 
Ql.1. Have you been at all breathless when the wheezing noise was present? (wheeze with dyspnoea) 
41.2 Have you had this wheezing or whistling when you did not have a cold? (wheeze without cold) 
Q2 Have you woken up with a feeling of tightness in your chest at any time in the last 12 months? (waking with 
tightness in the chest) 
43 Have you been woken by an attack of shortness of breath at any time in the last 12 months? (waking with 
breathlessness) 
44 Have you been woken by an attack of coughing at any time in the last 12 months? 
(waking with cough) 
;z 
Have you had an attack of asthma in the last 12 months? (asthma attack) 
Are you currently taking any medicine (including inhalers, aerosols or tablets) for asthma? (current asthma 
medication) 
47 Do you have hay fever or nasal allergies? (hay fever) 
Questions added in Norway: 
Qll Have you been hospitalized before 2 years of age due to lung disease (asthma, bronchitis, bronchiolitis, 
pneumonia)? (hospitalization for lung disease before 2 years of age) 
416 Have you ever been treated by a doctor or been hospitalized due to asthma? (doctor’s diagnosis of asthma ever) 
*European Community Respiratory Health Survey 
Appendix II 
In the ordinal polychotomous logistic regression, the probability of having Y=n symptoms was related to the explanatory 
variables x=(x, ,x2,. . ., xk)= according to the equations 
P( Y=n)=exp(a, +(N - n)Brx)l (1 +Z. ,<,,-,exp(a,+ (N-i)PTx)forn=O,l ,..., N-l andP(Y=N)=l-X.,,-,P(Y=n). 
This model implicitly assumes that the OR for two adjacent categories is constant over n, i.e. 
OR=[P(Y=n+llx*)/ P(Y=nlx*)]/ [P(Y=n+llx)l P(Y=nIx)]=exp ( -BT(x* -x)). 
